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$PRUSKRXV JODVV\ GLVXEVWLWXWHG SRO\DFHW\OHQHV VKRZ XQLTXH WUDQVSRUW SURSHUWLHV
QDPHO\ H[FHSWLRQDOO\ KLJK SHUPHDELOLW\ DQG D KLJK RUJDQLF YDSRUSHUPDQHQW JDV VHOHFWLYLW\
6LOLFRQFRQWDLQLQJGLVXEVWLWXWHGSRO\DFHW\OHQHSRO\WULPHWK\OVLO\OSURS\QH37063H[KLELWV
WKH KLJKHVW JDV DQG RUJDQLF YDSRU SHUPHDELOLW\ DQG VHOHFWLYLW\ GXULQJ UHFRYHU\ RI & IURP
SHUPDQHQWJDV
8QLTXH SURSHUWLHV RI GLVXEVWLWXWHG SRO\DFHW\OHQHV DUH SURYLGHG E\ D VSHFLILF
RUJDQL]DWLRQRIQDQRVSDFHLQWKHVHSRO\PHUVQDPHO\H[WUHPHO\KLJKIUDFWLRQDOIUHHYROXPHDQG
LQWHUFRQQHFWHG IUHH YROXPH HOHPHQWV 7KH VSHFLILF VWUXFWXUH LV IRUPHG E\ ULJLG EDFNERQH
FRQWDLQLQJ& &ERQGVDQGEXON\VXEVWLWXHQWV
7KHPDLQ FKDLQ RI GLVXEVWLWXWHG SRO\DFHW\OHQHV FRQWDLQV DOWHUQDWLQJ GRXEOH ERQGV
DQGWKHUHIRUHPD\KDYHYDULRXVJHRPHWULFVWUXFWXUHV LHXQLWV LQFLVDQG WUDQVFRQILJXUDWLRQ
'HWDLOHG LQYHVWLJDWLRQ RI V\QWKHVLV RI SRO\WULPHWK\OVLO\OSURS\QH 37063 DQG LWV *H
FRQWDLQLQJ DQDORJXH SRO\WULPHWK\OJHUP\OSURS\QH 370*3 LQ WKH SUHVHQFH RI FDWDO\WLF
V\VWHPVEDVHGRQ1EDQG7DSHQWDFKORULGHVKDVVKRZQ WKDWE\YDU\LQJV\QWKHVLVFRQGLWLRQV
HJFRFDWDO\VWVROYHQWSRODULW\DQGWHPSHUDWXUHRISRO\PHUL]DWLRQSURFHVVRQHFDQUHJXODWHWKH
JHRPHWULF VWUXFWXUH RI PDFURFKDLQV LH WKH UDWLR RI FLV DQG WUDQVXQLWV WKDW GHWHUPLQHV
VXEPROHFXODU RUJDQL]DWLRQ RI WKH SRO\PHU ,W ZDV VKRZQ WKDW IXQFWLRQDO SURSHUWLHV RI
GLVXEVWLWXWHG SRO\DFHW\OHQHV VXFK DV WUDQVSRUW FKDUDFWHULVWLFV DV ZHOO DV VWDELOLW\ WRZDUGV
RUJDQLF VROYHQWV DUH FRQWUROOHG E\ WKH JHRPHWULF VWUXFWXUH 6XEWOH YDULDWLRQ LQ SDFNLQJ RI
SRO\PHU FKDLQV ZLWK GLIIHUHQWPLFURVWUXFWXUH FDQ DOWHU WKH SRO\PHU VXEPROHFXODU RUJDQL]DWLRQ
DQG WKXV LQIOXHQFLQJ IUHH YROXPH VWUXFWXUH 7KHUHIRUH WKH LQYHVWLJDWLRQ RI WKH IUHH YROXPH
VWUXFWXUH LV YHU\ LPSRUWDQW IRU XQGHUVWDQGLQJ WKH UHODWLRQ EHWZHHQ SRO\PHU VWUXFWXUH DQG LWV
SURSHUWLHV
,Q WKLV VWXG\ WKH FRUUHODWLRQ EHWZHHQ SRO\PHU PLFURVWUXFWXUH VXEPROHFXODU VWUXFWXUH
DQG WUDQVSRUW SDUDPHWHUV IRU KLJK SHUPHDEOH GLVXEVWLWXWHG SRO\DFHW\OHQHV DUH GLVFXVVHG
'LVXEVWLWXWHG SRO\DFHW\OHQHV 37063 370*3 DQG SRO\PHWK\OSHQW\QH 303 ZLWK
GLIIHUHQWVSHFLILFJHRPHWULFVWUXFWXUH FDOFXODWHG IURPWKH &105VSHFWUDZHUHV\QWKHVL]HG
E\PHWKRGVRIUHJXODWHGVWHUHRVSHFLILFSRO\PHUL]DWLRQZLWKWKHXVHRIFDWDO\WLFV\VWHPVEDVHG
RQ1EDQG7DSHQWDFKORULGHV
*DV WUDQVSRUW SURSHUWLHV RI V\QWKHVL]HG SRO\PHUV ZHUH WHVWHG XVLQJ LQGLYLGXDO JDVHV
21PHWKDQHDQGQEXWDQHDVZHOODVDPL[WXUHVRIQEXWDQHPHWKDQHFRQWHQWRIQEXWDQH
 DQG  PRO 3XUH JDV DV ZHOO DV PL[HG JDV SHUPHDELOLW\ DQG QEXWDQHPHWKDQH
VHOHFWLYLW\VLJQLILFDQWO\GLIIHUIRUSRO\PHUVZLWKYDULRXVJHRPHWULFVWUXFWXUH3RO\PHUVZLWKWUDQV
HQULFKHGPLFURVWUXFWXUHVKRZVLJQLILFDQWO\KLJKHUSHUPHDELOLW\DQGQEXWDQHPHWKDQHVHOHFWLYLW\
'LIIHUHQFHV RI JDV WUDQVSRUW SDUDPHWHUV IRU LQYHVWLJDWHG SRO\PHUV ZLWK GLIIHUHQW
JHRPHWULFVWUXFWXUH LQGLFDWHRQGLVVLPLODULW\ LQSDFNLQJRIPDFURPROHFXOHVFRQWDLQLQJGLIIHUHQW
FLVWUDQVXQLWV UDWLRV 7KH VXUIDFH WRSRJUDSK\ RI SRO\PHU ILOPV VWXGLHG E\ $)0 FRQVLVWV RI
FOXVWHUVZLWKGLIIHUHQWODWHUDOVL]H7KHFRUUHODWLRQZDVREVHUYHGEHWZHHQLQFUHDVLQJWKHVL]HRI
FOXVWHU DQG HQKDQFHPHQW RI SHUPHDELOLW\ DV ZHOO DV D PL[HG QEXWDQHPHWKDQH VHOHFWLYLW\
(DUOLHULQRXULQYHVWLJDWLRQVZDVVKRZQWKDWKLJKIUHHYROXPHGLVXEVWLWXWHGSRO\DFHW\OHQHVKDYH
D WZRSKDVH VWUXFWXUH FKDUDFWHUL]HG E\ WKH SUHVHQFH RI UHJLRQV ZLWK DQ HQKDQFHG OHYHO RI
RUGHULQJ GLVSHUVHG LQ DPRUSKRXV SRO\PHU PDWUL[ 7KH GLIIHUHQW VXEPROHFXODU VWUXFWXUH LQ
SRO\PHUVPD\EHDVVRFLDWHGZLWKERWKGLIIHUHQWOHQJWKVRIFRQWLQXRXVVHTXHQFHVRIXQLWVRIWKH
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
949 S.M. Matson et al. /  Procedia Engineering  44 ( 2012 )  948 – 949 




FRQILUPHGE\ ORZWHPSHUDWXUH QLWURJHQDGVRUSWLRQ%(7PHDVXUHPHQWV$FFRUGLQJ WR1%(7
PHDVXUHPHQWV WKH VRUSWLRQ FDSDFLW\ DV ZHOO DV WKH VXUIDFH DUHD RI SRO\PHUV ZLWK KLJKHU
SHUPHDELOLW\ DQG PL[HG QEXWDQHPHWKDQH VHOHFWLYLW\ LV JUHDWHU WKDQ IRU SRO\PHUV ZLWK ORZHU
SHUPHDELOLW\
3$/6LQYHVWLJDWLRQRISRO\PHUVWKDWKDYHWKHVDPHFKHPLFDOVWUXFWXUHEXWGLIIHUHQWFLV
WUDQV FRPSRVLWLRQ UHYHDOHG GLIIHUHQFHV LQ WRWDO DPRXQW DQG VWUXFWXUH RI IUHH YROXPH ,W ZDV
REVHUYHGWKDWSRO\PHUVZLWKELJJHUWRWDOIUHHYROXPHGHPRQVWUDWHKLJKHUQEXWDQHSHUPHDELOLW\
DVZHOODVQEXWDQHPHWKDQHPL[HGJDVVHOHFWLYLW\7KDWFRUUHODWLRQFDQEHUDWLRQDOL]HGIURPWKH
YLHZSRLQW WKDWKLJKHU IUHHYROXPH IDFLOLWDWHVEHWWHUVRUSWLRQRIPRUHFRQGHQVDEOHQEXWDQH LQ
IUHH YROXPH HOHPHQWV OHDGLQJ WR EORFNLQJ RI PHWKDQH SHUPHDWLRQ DFFRUGLQJ WR WKH VHOHFWLYH
VXUIDFHVRUSWLRQPHFKDQLVP

7KHDXWKRUVJUDWHIXOO\DFNQRZOHGJH66KLVKDWVNL\DQG.%XKU ,QVWLWXWHRI3RO\PHU5HVHDUFK
+HOPKROW]=HQWUXP*HHVWDFKWIRUDVVLVWDQFHLQJDVSHUPHDWLRQVPHDVXUHPHQWV7KHZRUNZDV
ILQDQFLDOO\VXSSRUWHGE\5XVVLDQ)RXQGDWLRQIRU%DVLF5HVHDUFKSURMHFW
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